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RArKGRQTTNn OF THE TNVENTION 

This invention relates to a separator for separating lead from slag in a fire assay 
process. 

In order to plan and manage mining operations and to estimate recoverable ore 
reserves it is necessary to have the facility to determine the concentration in ore 
samples of precious metals, typically gold and PGMs (platinum group metals 
including platinum, palladium, rhodium, osmium, indium and ruthenium). It is 
already known to use a fire assay process for this purpose. In fire assay, PGMs 
and gold are separated from gangue materials by collection into either lead or 
nickel sulphide at temperatures of around 1200 - 1450°C. This is achieved by 
- mixing an aliquot of the sample with a flux containing either lead oxide, for the 
lead collection, or a combination of nickel carbonate and sulphur, for the nickel 
sulphide, with other chemicals. This mixture is placed into a ceramic crucible, 
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which in turn is placed into an electric or gas fired furnace and heated to an 
appropriate temperature for a period of about 90 minutes. During this time the 
mixture melts and, because their chemical affinity, PGMs and gold are 
collected into either lead or nickel sulphide. On cooling the lead or nickel 
sulphide is separated from the gangue material and the PGMs and gold content 
determined by a number of analytical techniques. 

The advantage of Fire Assay collection over other analytical procedures, is that 
it effectively concentrates PGMs and gold from a large sample aliquot into a 
media which is much more amenable to further treatment for the separation and 
analysis of the PGMs and gold. Fire Assay is, therefore, used extensively in all 
laboratories engaged in the analysis of samples containing precious metals and, 
indeed, is an essential stage in the analysis of lower grade samples such as 
concentrates, feed and tails. 

However, the recovery of lead from the fusion slag is hazardous as the slag is 
broken up, usually manually, by impact to liberate globules of lead entrapped in 
the slag. Slivers of slag are sharp and necessitate the wearing of adequate 
safety equipment. Generally, not all lead globules are usually liberated from 
the slag, leading to an inevitable loss of lead. 

Current assay techniques are labour intensive and, therefore, prone to human 
error. The average time taken to complete an assay normally exceeds twelve 
hours. It is desired to improve the accuracy, the turnaround time and the safety 
aspects of known prior art assaying techniques. 
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STJMMARY OF THE INVENTION 

According to the invention there is provided a receptacle for separating molten 
lead from slag, the receptacle comprising a base with a side wall extending 
from the base, the side wall defining a top opening into the receptacle, and the 
side wall having a cavity therein adjacent the base, wherein the cavity is sized 
to collect a predetermined amount of molten lead. 

Advantageously, the cavity is tubular. 

Preferably, the tubular cavity is oriented perpendicular relative to the side wall 
of the receptacle. 

Preferably, the receptacle comprises heating means. 

Typically, the heating means is a wire element which is wrapped around the 
side wall of the receptacle. 

Advantageously, the receptacle is formed from clay. 

According to another aspect of the invention there is provided a method for 
separating molten lead from slag, in the receptacle described above, the method 
including the steps of: 

1 . introducing a slag with a predetermined amount of molten lead 
therein into the receptacle; 

2. rotating the receptacle in a first direction toward the cavity so 
that the molten lead fills and is retained within the cavity. 



rotating the receptacle further so that the slag is discharged from 
the opening to the receptacle; 

3 . rotating the receptacle in a second direction, opposite to the first 
direction so that the molten lead flows out of the cavity and is 
discharged out of the opening to the receptacle; and 

4. collecting the lead. 

Preferably, the receptacle is heated to a temperature of 600 to 800°C during 
steps 1 and 3. 



PRIEF DESCRIPTION OF TH]E PRAWINGg 



The invention will now be described in more detail, by way of example only, with 
reference to the accompanying drawings in which Figures 1 to 3 illustrate an 
embodiment of the invention. 

Figure 1 is a cross-sectional view of a receptacle according to the 
invention for separating lead from slag; 

Figure 2 is a schematic side plan view of an apparatus according to the 
invention for separating lead from slag; and 



Figure 3 



is a schematic side plan view of an apparatus according to the 
invention for making a lead button from lead separated by the 
receptacle shown in Figure 2. 



nFSrRTPTION OF AN EMBODIMENT 



Co-pending South African provisional patent application no. 98/9866, 
incorporated herein by reference, describes a method of assaying ore. The 
method includes the steps of preparing an ore sample, mixing the ore sample 
with a flux which includes a predetermined amount of lead oxide, to form a 
mixture, inductively heating the mixture to form a fusion of slag and 
predetermined amount of lead containing gold and PGM's. The method and 
apparatus according to this invention is for separating the predetermined 
amount of lead from the slag. Thereafter the amount of gold and PGM's in the 
lead may be determined by way of various forms of analysis. 

Referring to Figure 1 , there is provided a receptacle 1 0 for separating lead from 
slag. The receptacle 10 is in the form of a clay pot having a base 12 and a side 
wall 14 extending from the base. The side wall 14 defines a top opening 16 
into the receptacle 10. The clay pot is made from a mixture is alumina, silica 
and zirconia. In this example, the base 12 is 10cm in diameter and the side wall 
14 is 15 cm in height. 

A cavity 18 is provided in the side wall 14 adjacent the base 12. The cavity 18 
is tubular in shape, is oriented perpendicular relative to the side wall 14, and is 
sized to accommodate only a predetermined amount of molten lead (ie. the 
amount of lead in a molten assay sample). In this example, the cavity 18 is 
sized to accommodate only 64g of lead prepared from a flux containing 70g of 
lead oxide. 

The outside surface of the side wall 14 is provided with a series of grooves 20 
and a wire element 22 is wound aroimd the side wall in the grooves 20. The 
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vvire element 22 is connected to an electrical supply and when energized, it 
heats the receptacle 14 to a temperature of between 600 and 800 C. 

Referring to Figure 2, a receptacle 10 as described in Figure 1 is housed within 
a container 24 which is insulated with ceramic fibre. The container 24 is 
pivotally mounted on arms 26 and 28. An actuator (not shown) is provided for 
rotating the container 24 and receptacle 10 clockwise and anti-clockwise. The 
container 24 is connected to a hydraulic cylinder 30 via an arm 32. The 
hydraulic cylinder 30 and arm 32 are provided for moving the container 24 and 
receptacle 10 into the following positions: 

Positiion A 

a) Position A is the first position, located away from a melting head 
36, (such as that described in co -pending South African patent 
application no. 98/9866). The melting head 36 heats a sample of 
ore and flux by way of induction heating. At position A the wire 
element 22 on the receptacle 10 is not affected by eddie waves 
from the melting head 36. 

Position B 

b) After the sample and ore have been melted in the melting head 
and the induction furnace is turned off, the container 24 is 
moved to position B adjacent the melting head and rotated anti- 
clockwise to an angle of approximately -30° (relative to 0° in an 
upright position), as shown in Figure 2. Molten slag and lead is 
poured from the melting head 36 into the receptacle 10, which is 
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heated to a temperature of 600 to 800°C by the wire element 22 
to ensure that the slag and lead remain molten. 

Position C 

c) The container 24 is then moved by way of hydraulic cylinder 30 
to position C above a discharge bin 37. At this position the 
container 24 is rotated via the actuator anti-clockwise towards 
the cavity 18 in the receptacle 10. Molten lead within the 
receptacle 1 0 is more dense than the slag and is collected in the 
and fills the cavity 18. The container 24 is then rotated further 
to about -160° and slag flows out of the receptacle through the 
opening 16 into the discharge bin 36. The molten lead remains 
within the cavity 1 8 and is thus separated from the slag. 

Position D 

d) The container is rotated clockwise into an upright position and 
the cylinder 30 moves the container 24 to position D. At 
position D the container 24 is rotated clockwise to about +160° 
and the separated lead flows out of the receptacle through the 
opening 16 into a water cooled mould 40 which is chilled to a 
temperature of about 1 0°C. 

Referring to Figure 3, the molten lead 42 in the mould 40 solidifies within 5 to 
1 0 seconds to form a lead button. The mould 40 is connected to an actuator 44 
which is arranged to invert the mould 40 to drop the lead button 42 onto a tray 
46. First and second automated forks 50 and 52 are provided for centering the 
button on the tray 46. Once centered the button is stamped with an 
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identifi cation code via a stamp 54. Thereafter the button is moved into a 
discharge hole 48 in the tray 46 by way of the first fork 50 for further 
processing. 

As mentioned in co-pending South African provisional patent application no. 
98/9866, the rapid cooling of the lead stops gold and PGM's within the lead 
from forming layers and ensures that the concentration of gold and PGM's 
within the button is homogenous. This is useful for analysing the lead and it is 
believed that the lead buttons could be analysed by SAFT analysis. 
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